Inhibition of cytotoxic T-lymphocyte-triggered apoptosis by target cell surface-coupled aprotinin.
A variety of recent investigations have implicated granzymes A and/or B in the target cell nuclear injury which accompanies cytotoxic T-lymphocyte-mediated cytolysis. Since soluble antiproteases have had limited efficacy in inhibiting CTL-mediated lysis, we developed a method to couple aprotinin, a peptide inhibitor of serine proteases, to the surface of target cells. Aprotinin modified by N-succinimidyl 3-(2-pyridyldithio)propionate retained trypsin-inhibitory activity, and target cells modified with aprotinin had demonstrable cell surface trypsin-inhibitory activity. Flow cytometry demonstrated that aprotinin was detectable on the target cell surface but underwent modulation at a rather rapid rate. When radiolabeled, aprotinin-coupled target cells were studied in 1-2 hr CTL assays, 51Cr release was little affected, but 125IUdR release was reduced up to 75% compared to controls. Corresponding apoptosis analysed by agarose gel electrophoresis and direct cytologic visualization was similarly reduced. Thus, aprotinin bound to the surface of target cells selectively protected target cells against CTL-mediated nuclear injury, and may serve as a model for the development of novel inhibitors of CTL-mediated lysis.